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(1) JP P2003-56386A: 

In an injector driving circuit which flows electric current 
through four (4) injectors, the four (4) injectors are divided into 
two (2) groups, and the injector driving circuit has two (2) circuits 
each flows electric current to each group, independently. Further, 
time interval of fuel injection timing of the two (2) injectors 
contained in one group is equal to time interval of fuel injection 
timing of the two (2) injectors contained in the other group. 



(2) JP P2001-295685A 

Four (4) injectors are driven by a single EDU (injector driving 
circuit ) . 
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CLAIMS 



[Claim(s)] 

[Claim 1] the electromagnetism of a pressure regulating valve which is installed in pressure accumulation tubing which accumulates a 
fuel, and adjusts the fuel pressure in said pressure accumulation tubing - the electromagnetism of the injector which injects an 
actuator and the high voltage fuel supplied from said pressure accumulation tubing — the driving gear which drives an actuator — 
setting - some [ at least ] circuits of said driving gear - the electromagnetism of said injector — the electromagnetism of an actuator 
and said pressure regulating valve - the driving gear characterized by being communalized since an actuator is driven. 
[Claim 2] the electromagnetism of said injector — the electromagnetism of an actuator and said pressure regulating valve — the driving 
gear according to claim 1 characterized by the same high-tension generation circuit generating the high tension applied to both 
actuators. 

[Claim 3] the electromagnetism which is installed in a fuel injection pump, pressure accumulation tubing which accumulates the fuel 
supplied from said fuel injection pump, and said pressure accumulation tubing, and adjusts the fuel pressure in said pressure 
accumulation tubing -- the pressure regulating valve of an actuation type, and the electromagnetism which injects the high voltage fuel 
supplied from said pressure accumulation tubing — the fuel-supply system characterized by having an actuation-type injector and a 
driving gear according to claim 1 or 2. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] this invention — the electromagnetism of an injector — the electromagnetism of the pressure regulating valve 
currently installed in an actuator and pressure accumulation tubing — it is related with the fuel-supply system using the driving gear 
and it which drive an actuator in the circuit where at least a part is common. 
[0002] 

[Description of the Prior Art] In the fuel system which accumulates the fuel supplied from a fuel injection pump in pressure 
accumulation tubing, and supplies the pressure-accumulating high voltage fuel to an injector, it is common to install a pressure sensor 
in pressure accumulation tubing, to detect the fuel pressure in pressure accumulation tubing, and to set the fuel pressure in pressure 
accumulation tubing as place constant pressure. 
[0003] 

[Problem(s) to be Solved by the Invention] in order to set the fuel pressure in pressure accumulation tubing as place constant pressure 
based on the detecting signal of the pressure sensor installed in pressure accumulation tubing - pressure accumulation tubing — 
electromagnetism — it is possible to install the pressure regulating valve of an actuation type. If the fuel pressure in pressure 
accumulation tubing exceeds place constant pressure, a pressure regulating valve will be opened, and the fuel pressure in pressure 
accumulation tubing is reduced by returning a fuel to a fuel tank from pressure accumulation tubing. 

[0004] the electromagnetism of a pressure regulating valve - an actuation circuit is required in order to drive an actuator, moreover, 
the electromagnetism of an injector — an actuation circuit is required also in order to drive an actuator, the electromagnetism of an 
injector — the electromagnetism of an actuator and a pressure regulating valve — when an actuator is driven in a separate actuation 
circuit, the amount of circuits increases and there is a problem that an actuation circuit is enlarged. The object of this invention is to 
offer the fuel-supply system using a small driving gear and small it. 
[0005] 

[Means for Solving the Problem] according to the driving gear of this invention according to claim 1 — some [ at least ] circuits of a 
driving gear — the electromagnetism of an injector — the electromagnetism of an actuator and a pressure regulating valve — since an 
actuator is driven, it is communalized. Therefore, the amount of circuits of a driving gear decreases and a driving gear is miniaturized. 
[0006] when the fuel pressure in pressure accumulation tubing becomes high, in order to reduce the fuel pressure in pressure 
accumulation tubing to high degree of accuracy promptly — the electromagnetism of a pressure regulating valve — it is necessary to 
make into high tension driver voltage which drives an actuator in order to improve the responsibility of an injector -- the 
electromagnetism of an injector — it is desirable for the driver voltage applied to an actuator to be also high tension. Usually, high 
tension generates a high-tension generation circuit in the secondary coil side of a transformer by discharging the energy which charged 
the electrolytic capacitor and passing a current to the primary-coil side of a transformer. The electrolytic capacitor used for a high- 
tension generation circuit is large, according to the driving gear of this invention according to claim 2 — the electromagnetism of an 
injector - the electromagnetism of an actuator and said pressure regulating valve — since the same high-tension generation circuit 
generates the high tension applied to both actuators, the activity number of a large-sized electrolytic capacitor becomes fewer. 
Therefore, a driving gear becomes small. Since the small driving gear indicated to claims 1 or 2 is used according to the fuel-supply 
system of this invention according to claim 3, the loading degree of freedom of the fuel-supply system to a car etc. improves, for 
example. 
[0007] 

[Embodiment of the Invention] Hereafter, the example which shows the gestalt of operation of this invention is explained based on 
drawing. The fuel-supply system by one example of this invention is shown in drawing 2 . The low voltage pump 1 1 inhales a fuel 
from a fuel tank 10, and supplies a fuel to the high-pressure fuel injection pump 12. The pressure accumulation tubing 20 accumulates 
the fuel supplied from a fuel injection pump 12. The pressure sensor 21 and the reducing valve 22 as a pressure regulating valve which 
adjusts the fuel pressure in the pressure accumulation tubing 20 are installed in the pressure accumulation tubing 20. the 
electromagnetism in which a reducing valve 22 has a coil (refer to drawing 1 ) and which is not illustrated — closing motion actuation 
is done by the actuator. As for valve opening of a reducing valve 22, the fuel in the pressure accumulation tubing 20 reduces the fuel 
pressure in return and the pressure accumulation tubing 20 into a fuel tank 10. The pressure accumulation tubing 20 supplies the high 
voltage fuel accumulated to 1 constant pressure to an injector 30. the electromagnetism in which an injector 30 has a coil (refer to 
drawing 1 ) and which is not illustrated — fuel injection is controlled by the actuator. 

[0008] An engine control system (a "engine control system" is hereafter called ECU) 40 inputs a detecting signal from the various 
sensors 41, and judges an engine operation condition. ECU40 controls the electronic driving gear (an "electronic driving gear" is 
hereafter called EDU) 50 based on an engine operation condition. EDU50 - the directions from ECU40 — being based — the 
electromagnetism of a pressure reducing pressure control valve 22 — the electromagnetism of an actuator and an injector 30 — driver 
voltage is applied to an actuator. 

[0009] The outline circuitry of EDU50 is shown in drawing 1 . the high-tension generation circuit 51 — the electromagnetism of a 
pressure reducing pressure control valve 22 -- the electromagnetism of an actuator and an injector 30 — the high tension applied to an 
actuator is generated, the electromagnetism of the same high-tension generation circuit 51 to the pressure reducing pressure control 
valve 22 — the electromagnetism of an actuator and an injector 30 — high tension is applied to an actuator. The constant current source 
52 as a holding current generation circuit supplies a current required in order that a pressure reducing pressure control valve 22 and an 
injector 30 may hold clausilium. 

[0010] Switching elements 53 and 54 are turned on and turned off with the injector driving signal (IJtl, IJt2, IJt3, IJt4) and pressure- 
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reducing-pressure-control-valve signal which are a control signal from ECU40, and switch the driver voltage applied to a pressure 
reducing pressure control valve 22 and an injector 30. The current detector 55 detects the current which flows a pressure reducing 
pressure control valve 22 and an injector 30, and judges whether wiring of whether the overcurrent is flowing, the pressure reducing 
pressure control valve 22, or an injector 30 is disconnected. The current detector's 55 detection of abnormalities sends out IJf which is 
a fail signal to ECU40 from EDU50. 

[001 1] The injector driving signal (Utl, IJt2, IJt3, IJt4) sent out to drawing 3 and drawing 4 by EDU50 from ECU40, a pressure- 
reducing-pressure-control-valve signal, and the current which flows to a pressure reducing pressure control valve 22 and an injector 30 
are shown. In drawing 3 , drawing 4 shows the timing diagram at the time of actuation of a pressure reducing pressure control valve 22 
at the time of un-driving [ of a pressure reducing pressure control valve 22 ]. An injector driving signal (IJtl, IJt2, IJt3, IJt4) and a 
reducing- valve signal are not simultaneously sent out to EDU50 from ECU40. However, either [ either / the group from whom an 
injector driving signal differs, and / IJtl or IJt2 and ] IJt3 or IJt4 may be simultaneously sent out from ECU40. An engine revolution 
falls suddenly from a high revolution, and a pressure-reducing-pressure-control-valve signal is sent out to EDU50 by asynchronous 
from ECU40 to lower rapidly the fuel pressure in the pressure accumulation tubing 20. If a reducing valve 22 opens, the fuel in the 
pressure accumulation tubing 20 will be returned to a fuel tank 10, and the fuel pressure in the pressure accumulation tubing 20 will 
decline. 

[0012] In this example, the same high-tension generation circuit 51 which is a part of actuation circuit of EDU50 is generating the high 
tension applied to a pressure reducing pressure control valve 22 and an injector 30. Therefore, the amount of circuits of EDU50 
becomes less, and EDU50 is miniaturized. Thereby, while being able to reduce a manufacturing cost, the degree of freedom which 
carries a fuel-supply system in a car improves. 

[0013] Moreover, as shown in drawing 1 , the injector driving signal is divided into two groups of IJtl, IJt2, and IJt3 and IJt4. 
Therefore, even if nonconformities, such as an open circuit or a short circuit, arise in one of the two's group's circuit, a fuel can be 
injected from an injector 30 in the actuation circuit of the group of another side, and evacuation transit can be performed. Moreover, 
the amount of circuits can be reduced by making the path of a reducing-valve signal into the path of IJtl and IJt2 in common. 

[Translation done.] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the typical block diagram showing the fuel-supply system by one example of this invention. 

[Drawing 2] It is the outline circuit diagram showing EDU of this example. 

[Drawing 31 It is a timing diagram at the time of un-operating [ of a pressure regulating valve ]. 

[Drawing 4] It is a timing diagram at the time of actuation of a pressure regulating valve. 

[Description of Notations] 

10 Fuel Tank 

1 1 Low Voltage Pump 

12 Fuel Injection Pump 

20 Pressure Accumulation Tubing 

21 Pressure Sensor 

22 Reducing Valve (Pressure Regulating Valve) 
30 Injector 

40 ECU 

50 EDU (Driving Gear) 

5 1 High-Tension Generation Circuit 

52 Constant Current Source (Holding Current Generation Circuit) 

53 54 Switching element (switching means) 
55 Current Detector 
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DRAWINGS 




[Drawing 3] 
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